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EAVES FRONT-VENTILATING AND FIREP PREVENTIVE STRUCTURE 
Abstract: 

Abstract of JP91 771 98 

£5SS LEM T0 *? E « S0LV fP : To . s ecu rely ke®P *» fire preventive function, by 
providing a ventilation part in which a thermoexpansive materialis fixed In the 
eaves girder direction between the tiles of the eaves front and the arranged part 
of sheathing roof boards to ventilate a house and regulating the ventilation by the 
expansion thereof at a fire. SOLUTION: A ventilation part 6 is provided between 
roof tiles 1 and a waterproof sheet 3 and a thermoexpansive material 7 
composed of substances having the same expansive direction is arranged in the 
ventilation part. In the thermoexpansive material 7, corrugated plates in which a 
fibrous body like nonwoven cloth treated for a noncombustible material with a 
binder is impregnated with a graphite foaming agent for instance or coated with 
the agent, are laminated to form a ventilation pass. And a specified number of 
these corrugated plates are inserted between oppositely arranged battens and 
also between the roofing sash 5 and the waterproof sheet 3. Air is conducted 
through an air passage way in which the whole opening ratio of the 
thermoexpansive material 7 is preferably made 50% or more. The suction and 
exhaust under the roof is made possible through the air passage way. In this 
way, warmth in summer and dewing in winter are prevented by the ventilation 
and also fire preventive property is also secured. 
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(54) [Title of the Invention] Eave ventilation and fire- 
retardant structure 

(57) [Summary] 

[Task] To achieve an eave structure that is fire- 
retardant and has sufficient attic ventilation. 
[Means for solving problems] Structure which has 
ventilating sections (6) between a roof tile of an eave 
(1) and sheathing (2) where the ventilating sections 
(6) have expanding materials (71) installed, and 
structure which is fire protected by the expanding 
materials (71) that ventilate the air under the roof tile 
of an eave (1), and at the same time prevent 
ventilation by expanding the materials at a time of 
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[Scope of claim for patent] 

[Claim 1] Eave ventilation and fire-retardant 
structure which has characteristics of providing 
ventilating sections between the roof tile of an eave 
and sheathing, where the ventilating sections have 
expanding materials installed, and let the air flow 
under the roof tiles of the eave while providing a fire- 
retardant structure by expanding the materials at a 
time of fire. 

[Claim 2] Eave ventilation and fire-retardant 
structure of Claim 1 which has ventilating sections 
between a waterproofing sheet and underlayment 
materials. 

[Claim 3] Eave ventilation and fire-retardant 
structure of Claim 1 or Claim 2 where heat expanding 
materials are installed and fixed along the direction 
of a top plate. 

[Claim 4] Eave ventilation and fire-retardant 
structure of one of Claims 1, 2 and 3 whose heat 
expanding materials have a seal and are placed on the 
ventilating sections with spaces. 
[Claim 5] Eave ventilation and fire-retardant 
structure of one of Claims 1 to 3 where wavy layers 
of heat expanding materials form ventilating passages 
and the peaks of the layers, in the direction of 
expansion, are touching the peaks of other layers. 
[Claim 6] In the structure of Claim 5, eave 
ventilation and fire-retardant structure of the heat 
expanding materials which are inserted and fixed on 
the ventilating sections between a wooden crosspicce 
under roofing tiles and sheathing. 
[Claim 7] Eave ventilation structure of one of 
Claims 1 to 6 where the heat expanding materials are 
inserted and placed on framing materials. 
[Claim 8] Eave fire-retardant structure of one of 
Claims 1 to 7 where foamed materials are used as the 
heat expanding materials. 

[Claim 9] Eave ventilation and fire-retardant 
structure of Claim 8 where the heat expanding 
materials are fire-retardant treated fabric which is 
impregnated or coated with foamed materials. 
[Detailed explanation of the invention] 
[0001] 

[Applicable field of industry] The present invention 
is relating to eave ventilation and a fire-retardant 
structure. The present invention is relating to eave 
ventilation and a fire-retardant structure which is 
effective for heat reduction during summer and 
condensation protection during winter, which is an 
excellent fire-retardant structure, and which is new 
for a building such as a house. 
[0002] 

[Prior arts] It has been known that conventional 
roofing for a building such as a house with wavy 
roofing tiles for good appearance is constructed with 
wavy tiles (c) which are fixed directly onto water 
proofing sheets (b), consisting of asphalt roofing or 
underlayment which is placed on sheathing (a) in 
Figure 6, or is constructed with wavy tiles (c) which 
are installed and fixed on vertical wooden pieces (f) 
and wooden crosspieces (g) placed on decorated 



asbestos slates (d) or underlayment (e) on top of the 

sheathing (a) in Figure 7 or 8. 

[0003] 

[Problems the present invention tries to solve] 
The aforementioned conventional roofing with tile 
fixation utilizes a characteristic of wavy tiles, while 
the roofing is not sufficient for eave ventilation and a 
fire-retardant structure. For example, as in Figure 6, 
when the tiles (c) are placed directly on the water 
proofing sheet (b), the shape of the tiles (c) forms a 
ventilating passage area (h). However, the height (H) 
is small and in tact its air ventilation is poor. In 
addition, even if the structure such as in Figure 7 or 8 
is used, the space of the eave is small and the 
ventilation is still poor. 

[0004] Therefore, even if wavy tiles are used, 
sufficient ventilation by air intake and air exhaust in 
the eave could not provide heat reduction during 
summer and condensation prevention during winter. 
On the other hand, the ventilation effect is improved 
by making the thickness of the ventilating layer area 
larger. As in Figure 7 and 8, improved ventilation by 
raising the height of wooden crosspieces (g) can be 
achieved. 

[0005] However, the enlarged eave opening for 
improved ventilation becomes a passage for flame 
and smoke during a fire, thus posing an enormous 
problem for fire safety. For this reason, there was no 
structure which achieved a sufficient measure for 
ventilation without conflicting fire-retardant issues 
for the eaves. 
[0006] 

[Means for solving problems] The present invention 
provides an eave structure which deals with the two 
aspects of ventilation and fire-retardancy described 
above. In other words, the present invention provides 
eave ventilation and a fire-retardant structure which 
has characteristics of providing ventilating sections 
between the roof tile of an eave and sheathing, where 
the. ventilating sections have expanding materials 
installed, and let the air flow under the roof tiles of 
the eave while providing a fire-retardant structure by 
expanding the materials at a time of fire (Claim 1). 
[0007] Also, the present invention for the above 
structure has embodiments where ventilating sections 
are provided between a waterproofing sheet and 
underlayment materials (Claim 2); heat expanding 
materials are installed and fixed along the direction 
of a top plate (Claim 3); the heat expanding materials 
have a seal and are placed on the ventilating sections 
with spaces (Claim 4); wavy layers of the heat 
expanding materials form ventilating passages, and 
the peaks of the layers in a direction of expansion are 
touching peaks of other layers (Claim 5); the heat 
expanding materials are inserted and fixed on the 
ventilating sections between a wooden crosspiece 
under roofing tiles and sheathing (Claim 6); the heat 
expanding materials are inserted and placed on 
framing materials (Claim 7); and foamed materials 
are used as the heat expanding materials (Claim 8). 
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[0008] 

[Description of the Preferred Embodiments] As 
described in the aforementioned structure, the present 
invention is an effective eave structure for heat 
reduction during summer and condensation 
prevention during winter, as well as an excellent eave 
structure for fire safety. A detailed description of the 
preferred embodiments will be provided below, using 
embodiments of the present invention with Figures. 
[0009] 

Embodiments] Figure 1 shows an embodiment of 
the present invention. Ventilating sections (6) 
between roofing tile (1) and sheathing (2), more 
specifically between the roofing tile (1) and 
waterproof sheet (3) where the roofing tile (1) is 
installed on a wooden crosspiece (4) and vertical 
wooden pieces (5) which are installed on the 
waterproof sheet (3) placed on the sheathing (2). 
These ventilating sections (6) have heat expanding 
materials (7) which expand to prevent ventilation at a 
time of fire. 

[0010] In the embodiment, as shown in Figure 2, 
wavy layers (7 1) of the heat expanding materials (7) 
form ventilating passages (72), and the surfaces of 
the wavy layers (71) in a direction of expansion are 
touching other layers, and the heat expanding 
materials are inserted and fixed between the wooden 
crosspiece (5) and waterproof sheet (3) under the 
roofing tiles (1) and between the opposed vertical 
wooden pieces (4). 

[001 1] In Figures 1 and 2, air (A) is guided 
through the passages (72) of the heat expanding 
materials (7) which make it possible to intake and 
exhaust the air under the roof. Figure 3 is an example 
of a cross section of an eave where the heat 
expanding materials (7) are inserted and fixed. For 
further explanation of the aforementioned heat 
expanding materials (7) to be used, their wavy layers 
(71), which are made with febric (such as non-woven 
fabric fire protected by a binder) impregnated or 
coated with graphite series foamed materials,- are . 
stacked, and their ventilating passage area (72) is 
made equal to desirably > 50% of the entire opening. 
The heat expanding materials (7) have, a performance 
of starting foam formation at ISO degrees Celsius and 
closing the passages (72) completely at 300 degrees 
Celsius. In practice, it is desirable that the heat 
expanding materials (7) have the thickness (h) of 
1 0mm and a depth (1) of £ 20mm when expanded in 
Figure 1. 

[0012] The measurement of the heat expanding 
materials (7) varies depending on the thickness of the 
vertical wooden pieces (4). However, it is considered 
that in order to ensure sufficient size of the passages, 
the thickness of the vertical wooden pieces (4) should 
increase for example to £ 1 8mm instead of the 3mm 
of conventional thickness. In this case, the thickness 
should be adjusted accordingly. In addition, a certain 
number of the heat expanding materials (7) must be 
inserted and fixed between the opposed vertical 
wooden pieces (4). 



[0013] In the present invention the type of the 
heat expanding materials should not be limited to the 
aforementioned examples. For example, as shown in 
Figure 4, adhesive materials can be heat expanding 
adhesive materials (73). The heat expanding 
adhesive materials (73) can be formed with, for 
example, graphite series foamed materials, urethane 
series binder and viscosity series filling. 
[0014] It is desirable that the heat expanding 
adhesive materials (73) are pasted onto the underside 
of the wooden crosspieces (S) or fixed with nails and 
that the thickness (W) of the ventilating sections (6) 
of the adhesive materials is £ 10mm. Additionally, as 
shown in Figure 5, after the heat expanding adhesive 
materials (7) inserted to a plastic framing (8) for 
example are cut into a necessary length, as in Figure 
1, the adhesive materials can be pasted in place or 
fixed with nails. 

[0015] The present invention should not be 
limited to the aforementioned embodiments. It is 
without saying that there are many possibilities for 
detailed aspects. 
[0016] 

[Effect of the Invention] As previously explained in 
detail, the eave structure of the present invention 
provides far larger ventilation layers than the 
conventional structure and at the same time it 
certainly provides a fire-retardant effect Therefore, it 
is possible to ventilate a large amount of air under the 
roof for heat reduction during summer and 
condensation prevention during winter. La addition, 
in spite of the large ventilation layers, the layers are 
closed at a time of fire, thus ensuring fire safety. 
[Brief description of the Figures] 
[Figure 1] It is an exploded perspective view 
showing one example of the present invention. 
[Figure 2] It is an exploded perspective view of 
embodying layered heat expanding materials. 
[Figure 3] It is a cross section view corresponding to 
Figure. 1. 

[Figure 4] It is a front perspective view embodying 

the heat expanding adhesive materials. 

[Figure 5] It is a perspective view embodying the 

heat expanding materials with a frame. 

[Figure 6] It is a perspective view showing 

conventional structure. 

[Figure 7] It is a cross section view of other 

conventional examples. 

[Figure 8] It is a partial perspective view 

corresponding to Figure'7. 

[Legend Symbol] 

1 Roofing tiles 

2 Sheathing 

3 Waterproof sheet 

4 Vertical wooden pieces 

6 Ventilating section 

7 Heat expanding materials 

71 Wavy layers 

72 Ventilating passages 

73 Seal 

8 Framing material 
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